This study was carried out during 2010 and 2011 seasons on 14 years old Washington navel orange trees ( C . sinensis L .) grown on two citrus rootstocks ( Volkamer lemon and Sour orange ) and spaced at 5x5 m in private orchard at Kafrelshikh Governorate , to study the effect of the climatic conditions and fruit position on fruit splitting under Kafrelshikh Climatic conditions .
INTRODUCTION
Splitting may start as early as in september, with most occurring in late october (Y-Zhengwen et.al. 2002) . Severity of splitting is variable; some years are worth than others. Splitting orange fruits are usually due to stress on the tree, usually a combination of fluctuation temperatures, humidity and other factors such as the used cultivars on the given rootstock and fruit position on the tree canopy. This study puts light on the influence of air temperatures, relative humidity and fruit position on the tree canopy in relation to fruit splitting of Washington Navel orange at Kafrelsheikh climatic conditions.
MATERIALS AND METHODS
The Present study was carried out at a private orchard at Kafrelshikh governorate during 2010 and 2011 seasons on 14 years old Washington Navel orange trees budded on two citrus rootstocks ie.,Volkamer lemon (C. volkamariana) and Sour Orange (C.aurantium) . The trees are grown in clay soil and spaced at 5X5 meter in a randomized complete design with three replicates each of three trees. Mechanical and chemical analysis of the experimental soil was done as shown inTable (1). The experimental trees have been subjected to similar fertilization, irrigation and pest control practices usually done in the same orchard. Air temperature and humidity were recorded according to daily weather observation of Sakha research station. These data are presented in Table ( 2). In this study, an attempt to divide tree canopy to three parts, upper, medium and lower, then fruit splitting was observed and the percentage of fruit splitting is counted for each part.
Statistical analysis was done as analysis of variance according to the method described by Snedecor and Cochran (1967) . The least significant differences (LSD at 5% level). F.Test was used to compare between means RESULTS AND DISCUSSION 1-Splitting evidence of Washington Navel orange as affected by climatic conditions. Data in Table (2 and 3 ) and figs (1 and 2) clear that climatic condition; particularly air temperature and relative humidity are effective in inducing fruit splitting of Washington navel orange variety. It showed that, the incidence of splitting starts slightly in September followed by a gradual increase reaching its maximum values in December, at the same time, relative humidity also gradually increases, reaching a maximum value in December . Also, it was clear that the susceptibility of fruit to splitting increases with advancing fruit maturity. Data in Table ( 3) showed that , when fruit splitting ranged from (19 to 26 % on sour orange and 16 to 17 % on Volkamer lemon) in september in both seasons respectively, meanwhile air temperature reached a maximum value of about 33.4 and 33.2 o C and relative humidity also reached a Maximum Value of about 82.2 and 88 % in both seasons . In November the percentage of splitting also showed higher value and the highest value was recorded in December in both seasons. These results agree with Alfaro Ibenz(1988) who found that fruit splitting in early and late oranges varieties occurred between September and November when air temperatures reached 19.27 o C and coincided with the periods of increased relative humidity in Cuba. Moreover Coit (1915) suggested that the regions which more prone to warm weather are more likely to induce fruit splitting. In the same line Reuther et al (1973) found that, Valencia, orange exposed to warmer climate during the rapid growth period, developed thinner rind with higher percentage of fruit splitting compared to those exposed to lower temperatures. As for the effect of relative humidity Rabe et al (1989) reported that citrus fruit grown in humid production regions develop thinner rinds than those grown in drier regions and are therefore more likely to split. On the other hand, the results cleared that, the fluctuated climatic condition particularly; air temperature and relative humidity can change the physical and physiological properties of fruit peel and also can modify the water balance of the splitted fruit. These results agree with those of Vercher et al., 1994 and Alexander 1983. Table ( 3) showed a clear influence of the used different rootstocks on fruit splitting. In this Respect, it was clear that Volkamer lemon rootstock recorded less percentage of fruit splitting when compared with Sour orange rootstock with significant differences between them in both seasons. This influence can be attributed to the vigorous effect of Volkamer lemon rootstock. This rootstock produced fruit with larger size and also thicker peel when compared to those on Sour orange rootstock. These results agree with those of Chen and Zhang (1995) they found that rootstock was shown to have an important effect on the percentage of cracking which reached 70.6% with Poncirus trifoliata rootstock , contrary to Yucheng (Citrus aurantium) rootstock who recorded only 5.5% of cracked fruit on it. Table ( 4) show that the southern side of the tree have fruits with higher percentage of splitting than on the other sides of the tree canopy in both rootstocks in the two seasons. These results agree with those of Garcia -Louis et al., (1994and 2001 . Most likely, fruit position on the tree is behind the effect of air temperature and relative humidity around the fruit at different parts of the tree canopy as shown in tables (2,4 and figs 1,2).
Data in
Also, data in table (5) clear that, fruit position on tree canopy is important factor. The highest percentage of fruit splitting was recorded in the lower part of the tree at (1m height), medium part of the tree at (2m height), and upper part of tree canopy at (3m height), respectively in both seasons. As for the influence of rootstock , it was clear that Volkamer lemon rootstock recorded least value of fruit splitting in the low part when compared with Sour orange rootstock and the differences were significant between them ( table 5) . In this connection, lower parts of the tree canopy exhibited significant increase in splitting more than higher parts .These results agree with those reported by Chikazumi (1989) and Augasti et al 2002, they reported that fruit position on tree canopy is effective in inducing fruit splitting and greeter splitting was observed in the interior than in exterior part of the tree canopy. The obtained results pay attention of the importance of tree pruning to open windows in interior and lower parts of the tree canopy. It could be concluded that pruning in winter service is not only important for improving fruit quality but also to minimize fruit splitting. 
